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ducer. Frame rates were 96-133.7 fps. Images were taken at a 90° (tangential) and 10-
35° (longitudinal) angle in relation to the torsion axis of the meat. Strain rate obtained by
EchoPac® software was compared between the area of maximum and minimum rotation
on the strip of meat.
Results: A significant difference was observed in strain rate between the maximum and
minimum twist region for both tangential (p = 0.017) and longitudinal (p = 0.026) imaging.
Strain rate between the tangential and longitudinal orientation imaging in the maximum
and minimum twist region had no statistical significance (p = 0.93, p = 0.67).
Conclusions: High frame rate strain rate analysis is sensitive to myocardial twist with rel-
atively little angle sensitivity and has the potential to accurately identify torsion in different
myocardial layers.
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Live 3-D Echocardiography and Cardiac Magnetic 
Resonance Imaging
Rupa R. Krishnaswamy, Aasha S. Gopal, Rena S. Toole, Florentina Petillo, William 
Schapiro, Nathaniel Reichek, St. Francis Hospital, Roslyn, NY, Stony Brook University, 
SUNY, Stony Brook, NY
Background: Important sources of error that limit accuracy of LV volumes by 2D echo
include assumptions about geometry and image plane orientation, but the relative contri-
bution of each has not been determined. We used 3D echo and cardiac magnetic reso-
nance imaging (CMR) to define and quantify these sources of error.
Methods: LV volumes were calculated in 31 normal subjects using: a) 2D echo summa-
tion of disks (ellipsoid shape assumption) method from two apical views (orthogonal
assumption). b) Biplane images selected from 3D echo (Philips 7500) (ellipsoid shape
assumption) in which the two apical views are known to be orthogonal to each other. c)
Image selection from 3D echo using 8 equally spaced long axis rotational apical slices,
an approximating surface model and manual boundary tracing (Tomtec). d) CMR (1.5T
Siemens) using contiguous, short axis, TrueFISP cine images. Methods c and d are free
of assumptions of image position or LV geometry. Results were compared to CMR using
Pearson's correlation, linear regression, Bland-Altman analyses and ratios of differences
in RMS % error. Results: 
Conclusions: RMS % error values from 2D echo and biplane 3D echo indicate that
approximately 55% of total error is attributable to non-orthogonal image plane position-
ing, 25% to geometric assumptions in the ellipsoid model and 20% to residual boundary
tracing error in 8-plane 3D echo versus CMR. Geometric assumptions may contribute
more error in misshapen LVs, while tracing error magnitude may depend on image qual-
ity.
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Background: Several 2-dimensional echocardiographic approaches have been devel-
oped to obtain right ventricular (RV) end-diastolic (EDV) and end-systolic (ESV) volumes.
However, the complex shape of the RV presents challenges for accurate volume determi-
nation. 3-dimensional methods such as live 3D echo are now widely available and may
be more accurate. The objective of this study was to characterize the optimal echocardio-
graphic method for calculating RV size and function as compared to volumetric cardiac
magnetic resonance imaging (CMR). Methods: RV volumes were obtained for 31 normal
subjects (21 men, ages 21-76 yrs, mean 56.7 yrs) using 1) a 2D echo area-length
method, recommended by the American Society of Echocardiography 2) 3D echo (Phil-
ips 7500)using an approximating surface model (TomTec) and 8 rotationally equidistant ,
electronically generated apical slices, and 3) CMR (1.5 T Siemens Sonata) using contig-
uous, short axis, ECG gated, breath-hold, TrueFISP cine images (146 x 256 matrix, 8
mm slice thickness, 31 x 38 cm FOV). Echocardiographic results were compared to CMR
using Pearson’s correlation, linear regression, and Bland-Altman analysis. Results: 
Conclusions: 1) Live 3D echo is markedly superior to conventional 2D algorithms for
estimation of RV volumes. 2) 3D echo underestimation of absolute RV volume can be
regression-corrected, since variability is limited. 3) 3D echo validation in abnormal right
ventricles over a wide range of RV EF and shape is needed to assure clinical utility.
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The evaluation of LV volume from 2D images is limited because it is based on extrapola-
tion of manually or semi-automatically traced endocardial borders using geometric mod-
eling. This methodology is time-consuming, subjective and relatively inaccurate. We
developed a technique for detection of LV cavity from real-time volumetric (RT 3D) data
and direct quantification of LV volume without geometric modeling and validated it
against cardiac MRI. Methods. 25 unselected patients underwent 2D and RT 3D
echocardiography (Philips SONOS 7500, X4 probe) and cardiac MRI (GE, 1.5T FIESTA,
short axis views). Endocardial border was manually traced from the 2D images to obtain
end-systolic (ES) and end-diastolic (ED) volume from apical 2- and 4-chamber views
using the method of discs. Custom software was used to automatically detect the LV cav-
ity from the RT 3D data, following manual endocardial initialization in 4 apical cross-sec-
tions and adjustments in the short axis view. ES and ED volumes were computed directly
from voxel counts. All measurements were performed by 3 independent observers. Lin-
ear regression and Bland Altman analysis were used to compare echo data with MRI
(GE, MASS software). Results. Generating one LV volume from RT 3D required <3 min
including the initialization. RT 3D volumes correlated better with MRI than the 2D vol-
umes with less bias and inter-observer variability (table). Conclusions. Semi-automated
detection of the LV cavity from RT 3D data allows accurate, direct measurement of LV
volumes. 
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Background: Magnetic resonance imaging (MRI) is recognized as a reference technique
to calculate left ventricular (LV) volumes and ejection fraction (EF). Recently introduced,
live tridimensional echocardiography (3D) can be used with echo contrast agent to
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